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A b s t r a c t: Organization of the Access database of the Northeastern (NE) part of the Central Part Ore body 
within Bučim deposit, North Macedonia represents the first attempt of this paper authors to synthesize geological 
exploration data of this ore bearing locality in one professional database available for the interested parties. Ours 
experience in organization of similar databases for other metal deposits such are Zletovo, Borov Dol, Kadiica, Sasa 
etc., gave us the necessary knowledge and experience to construct quality Access database for the NE part of the Central 
Part Ore body within Bučim deposit. The Bučim has been classified as porphyry mineralization (0.3 % Cu, 0.3 – 0.5 
ppm Au), which is spatially and temporarily associated with Tertiary subvolcanic intrusions of latitic and latitic-
andesitic composition. The intrusions occurred during Oligo-Miocene time (24 to 27 Ma), a period of intensive tectono-
magmatic and ore-forming processes. The whole array of major ore (hypogen) minerals was identified up to date: 
chalcopyrite, pyrite, magnetite, haematite, cubanite, valleriite, native Au and bornite, while sporadically occur 
chalcocite, covellite, tenorite, native Cu, malachite, azurite, calaverite, krennerite, electrum, petzite and bis-
muth±selenium minerals (bismuthinite, galenobismutite, krupkaite, friedrichite, emplectite, cosalite, laitakarite and na-
tive bismuth). This paper focuses on efforts we made to organize Microsoft Access database with the most representa-
tive data for this particular deposit in the Republic North Macedonia. At the very beginning, with the software package 
“Microsoft Access” we have organized database with information of the most important geological, metallogenic and 
economic features of the deposit. The database was adapted for simple and sophisticated querying of particular deposit 
features and allows edition of reports and a geographic display of the queried information. Major data that completed 
database for the NE part of the Central Part Ore body within Bučim deposit are: the deposit belongs to the famous 
Damjan–Bučim–Borov Dol ore district, it is at the industrial production stage under exploitation concession of the 
Solway company with proved reserves of 12.3 Mt of copper and gold with 0.229% Cu and 0.232 g/t Au, mineraliza-
tion/rocks part of the database showed the mineralization age (relative 16.4 – 13.6 Ma; absolute 16 Ma) and host rock 
age (relative 28.4 – 23.03 Ma; absolute 27 Ma, K/Ar method) with main host lithology consisting of gneiss, andesite 
and latite, economic parameters were dominated by the fact that of proved mineral reserves of 12.3 Mt (as of 2020 and 
combined copper and gold metal potential of 28 219 t Cu and 2 860 kg Au), also on the comments section we stressed 
out that its metallogeny is related to Tertiary calk-alkaline magmatism (predominantly Oligocene) where mineralization 
is in gneiss, andesite and latite complex while ore bodies are of disseminated character. 
Key words: NE part Central Part Ore body, Bučim deposit, Access database, reserves, economy 
АКЦЕС БАЗА НА ПОДАТОЦИ ЗА СЕВЕРОИСТОЧНИОТ ДЕЛ ОД ЦЕНТРАЛНОТО 
РУДНОТО ТЕЛО ВО РУДНИКОТ БУЧИМ, СЕВЕРНА МАКЕДОНИЈА 
А п с т р а к т: Поставувањето на МС акцес база на податоци за северноисточниот дел на централниот 
дел на рудното тело во Бучим, Северна Макеодонија, претставува прв обид на авторите на овој труд да синте-
тизираат податоци за геолошко истражување на овој рударски локалитет  во една професионална база на пода-
тоци достапна за сите заинтересирани страни. Нашето минато искуство во поставување на слични  бази на 
податоци за други металични наоѓалишта како на пример Злетово, Боров Дол, Саса, Кадиица и сл. ни го дава 
потребното знаење и искуство за конструирање на квалитетна Акцес база на податоци за северноисточниот дел 
на централното рудно тело на рудникот Бучим. Бучим е класифициран како порфирска минерализација (0,3% 
Cu, 0,3 – 0,5 ppm Au), која  е просторно и временски е поврзана со терцијарни субвулкански интрузии со ла-
титски и латитски-андезитски состав. Интрузиите се случиле за време  на Олиго-Миоцен (24 – 27 Ma), периодот 
на интензивни тектоно-магматски процеси проследени со процеси на формирање на руда. До денес е иденти-
фикуван целиот спектар на главни рудни минерали (хипогени): халкопирит, пирит, магнетит, хематит, кубанит, 
валерит, самородно злато и борнит, додека спорадично се појавуваат халкозин, ковелит, тенорит, самороден 
бакар, малахит, азурит, калаверит, кренерит, електрум, пецит и бизмут ± селен минерали(бизмутинит, галено-
бизмутит, крупкаит, фридрихит, емплектит, косалит, лаитакарит и самороден бизмут). Трудот се фокусира на 
напорите кои ги вложивме за креирање на МС Акцес база на податоци со најрепрезентативните информации 
за споменатото наоѓалиште во Република Македонија. На самиот почеток со помош на софтверскиот пакет МС 
Акцес, ја конструиравме базата на податоци со информации за најважните геолошки, металогенетски и 
економски карактеристи на ова лежиште. Базата на податоци е прилагодена за едноставно и софистицирано 
пребарување на специфични параметри од базата поврзани со наоѓалиштето и овозможува креирање на 
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извештаи и географски приказ на податоците од базата. Главните податоци кои ја комплетираа базата на пода-
тоци за северноисточниот дел на централното рудно тело во наоѓалиштето на Бучим се: наоѓалиштето припаѓа 
на познатото рудно подрачје Дамјан-Бучим-Боров Дол, се наоѓа во фаза на индустриско производство под 
концесија за експлоатација на компанијата “Солвеј” со докажани резерви од 12.Mt на бакар и злато со 0,229% 
Cu и 0,232 g/t Au, делот од базата на податоци за минерализација / карпи ја покажува староста на минерализа-
цијата (релативна 16,4 – 13,6 Ma; апсолутна 16 Ma) и староста на карпата домаќин (релативна 28,4 – 23,03 Ma; 
апсолутна 27 Ma, метод K/Ar) со главна литологија на домаќинот составена од гнајс, андезит и латит, во еко-
номските параметри доминираше фактот дека докажаните минерални резерви од 12,3 Mt (заклучно со 2020 
година и комбинираниот потенцијал на метали на  бакар и злато  од 28 219 t Cu и 2 860 kg Au), исто така на 
делот за коментари што го истакнавме дека неговата металогенија е поврзана со терцијарен теле-алкален маг-
матизам (претежно олигоцен) каде минерализацијата е во гнајс, андезит и латит комплекс, додека рудните тела 
се од расеан карактер.  
Клучни зборови: северноисточен дел; централно рудно тело; наоѓалиште Бучим; МС акцес база на податоци; 
резерви; економија 
INTRODUCTION 
The Bučim porphyry Cu deposit is located in 
the border area between the Serbo–Macedonian 
Massif (SMM) and the Vardar Zone (VZ). It is an 
integral part of the Bučim–Damjan–Borov Dol ore 
district located in the eastern part of the Republic of 
Macedonia. In terms of its metallogeny, it belongs 
to the Lece–Chalkidiki metallogenic zone (Serafi-
movski 1990), which is a part of the Alpine-Balkan–
Carpathian–Dinarides metallogenetic belt (Heinrich 
and Neubauer 2002). The intrusions of the district 
belong to the Late Eocene – Oligocene magmatic 
zone (Harkovska et al. 1989), which cross cuts older 
tectonic structures (Schefer et al. 2011), and occurs 
within the Circum Rhodope unit according to the 
compilation map (Schmid et al. 2013). The Late 
Oligocene–Miocene intrusions are associated with 
both economic and uneconomic ore mineralization. 
Although the mine at Bučim has been known since 
ancient times, it was not explored in detail until the 
1970’s (Serafimovski et al. 2010). In terms of its 
output and ore reserves, it is a small porhyry 
deposit. Since 1979, 80 Mt of the 120 Mt estimated 
reserves (as mineral resources), have been mined, 
with a production dynamic of 4 000 000 tonnes ore 
annually and an average ore grade of 0.34% Cu and 
0.35 g/t Au [Čifliganec 1993; Serafimovski et al. 
1996; Serafimovski et al. 2010; Volkov et al. 2010). 
It should also be mentionned that this is character-
ristic of all porphyry deposits determined in the 
border area between the SMM and the VZ or the 
Lece–Chalkidiki zone. The deposit consists of four 
ore bodies, three of which are related to porphyry 
fingers and one is distinguished as a supergene 
mineralization (Čifliganec 1993). 
Serafimovski and Boev 1996; Serafimovski et 
al. 2010; Volkov et al. 2010). The intrusions are of 
andesitic to trachy-andesitic composition with crys-
tallization ages ranging between 27.5 and 24.9 Ma 
(K/Ar whole rock ages) [6, 7]. Various mineralogi-
cal and fluid inclusion studies have been undertaken 
in the district but only a limited amount of data re-
lated to the magmatic-hydrothermal history of the 
system have been published (Čifliganec 1993; Ser-
afimovski and Boev 1996; Strashimirov et al. 1996; 
Serafimovski et al. 2010; Volkov et al. 2010). 
Up to date, in the Republic North Macedonia 
there weren’t professional databases that should be 
in accordance to the European directives, although 
there is an initiative in ours Ministry of Economy 
that such database(s) should be prepared and in-
cluded in similar modern European databases (ex. 
BRGM Mineral database). Here we were aiming to 
organize databases with an information about some 
of the most representative NE part of the Central 
Part Ore body within Bučim deposit features, re-
garding natural issues. Bearing in mind that the 
Bučim deposit has a long history of exploration, we 
knew that building aforementioned database is not 
an easy task to fulfill. We had to systematize data 
from exploration longer than five decades. Or-
ganization of the Access database was carried out 
under several main topics, which are in accordance 
with the GIS related mineral databases principles 
given elsewhere (Goodchild and Dopal 1989; Harris 
et al. 2001; Cassard and Itard 2003; Itard et al. 2002; 
Barnett and Williams 2006; Vuollo et al. 2010). 
DISCUSSION 
The particular mineral database itself was 
structured under the main topics:  
General information where has been enclosed 
information about the mining company, status, lati-
tude/longitude, ore district name, comments etc. 
(Figure 1). For example on our sample of the NE 
part of the Central Part Ore body within Bučim de-
posit we gave an accent that it is an operating mine/ 
deposit with certain potentials in regards to copper-
gold and some other associated metals (Ag, Cd, Pb, 
Zn ....).
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Fig. 1. General information datasheet of the database 
That information was followed by detailed co-
ordinates and name of the exploration concession 
owner, as well as familiar names used by locals for 
the locality and short general comments. 
Deposit features sheet is organized in a man-
ner that should be given details about the parame-
ters: deposit type, main morphology and secondary 
morphology (Figure 2). On our example deposit, 
NE part of the Central Part Ore body within Bučim 
deposit/mine, we have entered data about the de-
posit’s combined type where we have pointed out 
its porphyry Cu-Au to polymetallic type sometimes 
followed by secondary Cu-sulphide (cementation 
zone) morphologies. 
Mineralization/Rocks data sheet usually 
should contain data about age (supposed and abso-
lute), ore mineralogy, gangue mineralogy, hydro-
thermal alteration, host rock (age sup-
posed/absolute, host rock formation, name and li-
thology). All of them being grouped into separate 
main window (Figure 3). 
 
Fig. 2. Deposit features datasheet of the database 
Четврти македонски геолошки конгрес 
Four Macedonian Geological Congress 
216 
 
Fig. 3. Mineralization-rocks information datasheet of the database 
This part of the database was filled with a sig-
nificant amount of data regarding the minerali-za-
tion age (relative 16.4 – 13.6 Ma; absolute 16 Ma), 
ore mineralogy (chalcopyrite, pyrite, magnetite, 
haematite, cubanite, valleriite, native Au, born-ite 
chalcocite, etc.), gangue mineralogy (biotite, seric-
ite, zircon, apatite, quartz etc.) and diverse hydro-
thermal alterations (silicification, K-feldspar, se-
ricitization, chloritization, kaolinization etc.). After 
that the database was enriched with an information 
about the host rock age (relative 28.4 – 23.03 Ma; 
absolute 27 Ma, K/Ar method) and host rock lithol-
ogy (mainly gneiss, andesite and latite).  
Economy data sheet provides an information 
about ore type, grade unit, former production, aver-
age grade of production, years of exploitation, re-
serves, average grade, type of reserves, resources, 
average grade of resources, type of resources orga-
nized in windows named exploitation type and main 
commodity/commodities (Figure 4).  
 
Fig. 4. Economy information datasheet of the database 
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So, here for the NE part of the Central Part Ore 
body within Bučim deposit/mine, was given infor-
mation about the operating status of exploitation 
type where the main commodities, copper and gold, 
are represented by primary sulfide ore (complex sul-
fides, sulphosalts etc.). 
Also, reserves has been quoted as 43 Mt of for-
mer production, proved mineral reserves of 12.3 Mt 
(as of 2020 with 0.229% Cu and gold with 0.223 g/t 
Au) followed by data about additional commodities 
(Ag, Cd) given as separate records within this 
datasheet (metal production, not the raw ore). 
High-Tech Metals data sheet was divided into 
two different windows, which have been established 
in order to characterize (i) Potential of specific com-
modities or capacities (ii) where the anthropogenic 
products are processed. To characterize High-Tech 
metals, user has to enter a commodity (ex. Re, Se, 
Ga…), and then he will be able to give information 
about host minerals (e.g. molybdenite), grades (i.e. 
minimum, maximum and average grade) and abun-
dance of host minerals in the ore. The right window 
give information about processing site(s) (e.g. con-
centrator, mill, smelter…). Due to nature of exploi-
tation of the NE part of the Central Part Ore body 
within Bučim deposit/mine (still major metals /Cu 
and Au/ are the only ones obtained from the de-
posit), we haven’t entered any additional data re-
garding this information sheet of the database. 
Comments sheet, which is composed of two 
windows where it is possible to write free texts de-
scribing details about geology and/or details about 
economy of a particular deposit gives a fine oppor-
tunity to describe particular deposit in more details 
(Figure 5). Here we have entered extensive free text 
data about the detailed geological and mineraliza-
tion features of the deposit, not mentioned else-
where in the database (Figure 5). 
Here we accented that the NE part of the Cen-
tral Part Ore body within Bučim deposit/mine is 
relatively old mine with its specific geology. Also, 
here we stressed out that its metallogeny is related 
to tertiary calk-alkaline magmatism (predominantly 
Oligocene) where mineralisation is in relation to the 
host lithology consisting of gneiss, andesite and 
latite. 
 
Fig. 5. Comments information datasheet of the database
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In the lower window were given details on the 
economical aspect of the mine such were total re-
serves, excavated and remaining ones. Economic 
parameters were dominated by the fact that proved 
mineral reserves of 12.3 Mt are having copper and 
gold concentration of 0.229% Cu and 0.223 g/t Au.    
Iconography sheet has been elaborated in or-
der to attach images with a deposit. The first step 
being definition of paths of the image directory and 
the image viewer (e.g. Photo Editor, Windows pic-
ture viewer, Picasa..) by clicking on “Configura-
tion” button.  
Bibliography data sheet for particular deposits 
was intended to give an overview of geological bib-
liography (references relating to the geology of the 
deposit) and economical bibliography (references 
relating to deposit’s economic data) as can be seen 
at Figure 6. 
For the NE part of the Central Part Ore body 
within Bučim deposit/mine, we made significant 
input in regards to both types of bibliography, geo-
logical and economical ones. All the known and 
commonly used references to this particular deposit 
have been covered in this data sheet. 
 
Fig. 6. Bibliography information datasheet of the database 
CONCLUSION 
For the purposes of building the Access data-
base for the NE part of the Central Part Ore body 
within Bučim deposit/mine we kept in mind its ma-
jor accents in the qualitative-quantitative parame-
ters and natural indicators in function to present and 
future valorization of metals that were subject to the 
establishment of the database, in accordance with 
professional mineral databases, as well as economic 
viability of the particular ore elements in the near 
future bearing in mind the complex and variable na-
ture of market and prices of copper concentration 
given in the particular Access database. The major 
findings and accents were that the NE part of the 
Central Part Ore body within Bučim deposit/mine is 
at the advanced stage of exploitation with certain 
copper and gold potentials complemented by even-
tual by-products such are Ag, Fe etc. Certain parts 
of the database showed the mineralization age of 16 
Ma with host rock age around 27 Ma (K/Ar method) 
where the main host lithology consists of gneiss, an-
desite and latite. From the economic point of view 
were accented proved mineral reserves of 12.3 Mt 
(with 0.229% Cu and .223 g/t Au) while in the re-
gards of metallogeny was stressed out that it is re-
lated to Tertiary calk-alkaline magmatism (predom-
inantly Oligocene). 
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